Function of nucleoside triphosphate and polynucleotide in Escherichia coli recA protein-directed cleavage of phage lambda repressor.
Escherichia coli recA protein catalyzes a specific proteolytic cleavage of repressors in vitro when it is activated by interaction with a single-stranded polynucleotide and nucleoside triphosphate. The ATP analogue adenosine-5'-O-(3-thiotriphosphate) (ATP gamma S) satisfies the NTP requirement. We show here that despite its activity in repressor cleavage, ATP gamma S is hydrolyzed at a negligible rate by the recA protein DNA-dependent nucleoside triphosphatase activity. In the presence of DNA, ATP gamma S binds tightly to recA protein in a complex that can be detected because it is trapped by a nitrocellulose filter. One ATP gamma S molecule is bound per recA monomer. These results suggest that a ternary complex of recA protein, DNA, and nucleoside triphosphate is the species active in repressor cleavage. The activation of recA protein by small, defined oligonucleotides in place of DNA is described and characterized.